Aim To describe the anatomical and visual outcome of subfoveal and juxtafoveal choroidal neovascularization (CNV) in highly myopic eyes treated by intravitreal bevacizumab. Methods Prospective, nonrandomized, multicentric, interventional pilot study. Twenty-six highly myopic eyes from 25 patients with subfoveal and juxtafoveal CNV were treated by three monthly intravitreal injections with 1.25 mg bevacizumab. Patients were evaluated for best-corrected visual acuity (BCVA) and optical coherence tomography at baseline and then monthly. ) at month 6. Fifteen eyes were naïve for treatment and 11 eyes had been previously treated by photodynamic therapy (PDT) (average 2.5 PDT sessions). Leakage from CNV had ceased in all eyes at month 3 and CNV was still closed at month 6. Neither ocular nor systemic safety issues appeared during the follow-up. Conclusions Intravitreal bevacizumab seems to be an effective and safe therapeutic procedure to treat subfoveal and juxtafoveal CNV in highly myopic eyes. Further studies are required to verify the efficacy and usefulness of this therapy compared with established treatments for this condition.
Introduction
High myopia affects approximately 2% of global population. Myopic maculopathy is the main cause of vision loss among highly myopic patients, and the leading aetiology of subfoveal choroidal neovascularization (CNV) among patients younger than 50 years of age. 1 Different therapeutic approaches have been tried to treat myopic CNV, including argon laser photocoagulation, 2, 3 surgical removal, and macular translocation, 4, 5 and, more recently, photodynamic therapy (PDT) with verteporfin. [6] [7] [8] Visual deterioration secondary to retinal pigment epithelium (RPE) and choriocapillaris atrophy, and the frequent need to repeat PDT sessions have lead to the association of intravitreal triamcinolone and PDT. This combined therapy reduces the number of PDT sessions, although it is associated with a high risk of glaucoma and cataracts and does not seem to improve final visual acuity. 9, 10 New antiangiogenic drugs have been made available to treat subfoveal CNV secondary to high myopia, although there have not been too many reports yet. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] The purpose of this pilot study is to evaluate the outcome of intravitreal bevacizumab to treat subfoveal and juxtafoveal CNV in highly myopic eyes.
Materials and methods
Multicentric, prospective, nonrandomized, interventional pilot study. Twenty-six eyes from 25 highly myopic patients with active subfoveal and juxtafoveal classic CNV were treated by three monthly intravitreal injections of 1.25 mg bevacizumab. Patients being treated by PDT were started on intravitreal bevacizumab if they were losing visual acuity or the CNV did not respond to PDT. Written informed consent was obtained from the patients prior to the procedure, as well as an individualized approval was obtained from the National Ministry of Health. The study was performed in accordance with the ethical standards of the 1964 Declaration of Helsinki, and data gathering was performed after obtaining written informed consent.
Patients were informed about the off-label condition of this therapy, and fertile patients were also informed about the possible risks of pregnancy and in utero exposition. Fertile patients agreed to use two forms of contraception (barrier and hormonal methods) throughout the 3 months of injections and during the following 3 months. Snellen best-corrected visual acuity (BCVA) was determined at 4 m using standard ETDRS charts (Lighthouse, New York, NY, USA) by certified optometrists. A complete ocular examination, BCVA, and optical coherence tomography (OCT) were performed at the first visit and then monthly during the follow-up. Fluorescein angiography was performed at the initial visit and at month 3. At each visit, the patients were specifically asked for the appearance of systemic (medication changes, high blood pressure as measured by their general practicionist, signs of cerebrovascular accidents, myocardial infarctions, or ischemia), and ocular (pain, floaters, and reduced visual acuity) side effects.
Results
Patients averaged 49.5 years of age (SD 16.0, range 29-82). Out of the patients 20 were female (11 of them under 50 years of age) and 5 were male. Average spherical equivalent was À14.0 D (SE 3.8, range À7.0 to À22.0 D). Eleven eyes had undergone previous unsuccessful PDT to treat myopic CNV: one patient eight times, two patients four times, five patients twice, and three patients once (one of the latter was associated with intravitreal triamcinolone). The last PDT session had been performed 3 months prior to the first injection of bevacizumab in all cases. Demographics of the patients are shown in Table 1 . BCVA was 20/40 or better in 16/26 eyes at month 3 and in 15/24 eyes at month 6. Twelve of 24 eyes with more than 6 months follow-up gained two or more ETDRS lines (10 or more letters), 10 remained within one line from baseline and two eyes lost 2 or more lines.
Discussion
Long-term visual outcome of myopic CNV seems to be extremely poor according to the reported series based on its natural history, suggesting that active treatments should be recommended to prevent long-term visual impairment. 21 Yoshida et al 21 have reported a natural history of visual acuity dropping from 70% of the eyes with 20/200 or better at the onset of CNV to 55% at 3 years and 11% at 5 years. The results of PDT do not seem to be entirely satisfactory, as has been previously reported by our group, with 28% of the patients younger than 55 years and 54% of those older than 55 years, losing two or more lines by the end of the first year of treatment. 7 The presence of high levels of vascular endothelial growth factor and pigment epithelium-derived factor is suspected to be involved in the development of myopic CNV. 22 Antiangiogenic therapies (isolated or in association with PDT) have been used to treat subfoveal myopic CNV such as intravitreous 9,10,23,24 triamcinolone or intravitreous bevacizumab. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] To our knowledge, no reports on the use of pegaptanib or ranibizumab (the only approved drugs for intravitreal use) have been published and no clinical trials are underway.
Tewari et al, 17 Laud et al, 19 and Nguyen et al 20 have reported the utility of intravitreal bevacizumab in CNV associated with high myopia. Yamamoto et al 11 have recently published a longer series consisting 11 eyes from nine patients. They treated 11 eyes (5 of them were previously unsuccessfully treated by PDT) by one or two intravitreal injections of 1.25 mg bevacizumab with an average 5 months follow-up. In their series, 8/11 eyes ended with BCVA better than 20/50. Similarly, Sakaguchi et al injected 1 mg bevacizumab in eight highly myopic eyes with CNV. BCVA improved in 6/8 eyes, remaining stable in two cases after at least 3 months follow-up, while OCT retinal thickness decreased. 12 Both results were statistically significant.
More recently, Mandal et al 13 and Chan et al 15 have reported their results on myopic patients treated by intravitreal bevacizumab and followed for 5 to 6 months. Chan et al performed three monthly intravitreal injections of bevacizumab followed further by monthly injections in those cases where CNV was not closed. Out of those cases, 90% of the eyes showed angiographic closure by month 3 with an average gain of 13 letters by month 6. Mandal et al performed repeated bevacizumab injections in those cases where OCT showed intraretinal oedema, subretinal fluid, and/or pigment epithelial detachment, with an average gain of more than 20 letters by month 6. Both studies showed significant reduction in macular thickness. These results are similar to ours with 12 letters gained, final BCVA better than 20/40 in 15/24 eyes with more than 6 months follow-up, and significant reduction in macular thickness. The better outcome of the patients reported by Chan et al and Mandal et al may be secondary to the previous PDT sessions performed in 11/26 eyes in our series, which are known to induce RPE and choriocapillaris atrophy. 25 The number of intravitreal injections needed to achieve CNV closure in highly myopic eyes is not known. Several different protocols are presently being used with antiangiogenic drugs as has been reported for the PIER, PrONTO, and SAILOR trials with ranibizumab. The results from the PrONTO study may imply that less frequent injections adjusted by OCT follow-up may be enough. 26 However, accurate determinations of CNV activity may occasionally be difficult in highly myopic eyes. We have performed three consecutive bevacizumab injections to achieve complete CNV inactivation and prevent recurrences.
None of the mentioned authors have reported adverse side effects associated with intravitreal bevacizumab. [11] [12] [13] [14] [15] 17, 19, 20 Lynch and Cheng 27 performed a revision on 7113 injections of bevacizumab with less than 0.21% adverse events. In our series, we have found that four patients had mild loss in BCVA, which was attributed to progression of macular atrophy secondary to high myopia. Three of these cases had decreased retinal thickness, while one did not show any changes after the injections. It is remarkable that the eye with unchanged retinal thickness had previously undergone unsuccessful PDT associated with intravitreous triamcinolone and one further eye with decreased BCVA had also undergone four PDT sessions. However, previous PDT does not seem to be a predictor of poor results of intravitreal bevacizumab as three of six eyes treated by PDT improved BCVA. The use of intravitreal antiangiogenic drugs to treat myopic CNV faces some specific risks, in addition to those inherent to any intravitreous injection. First of all, the higher frequency of degenerative lesions and peripheral vitreoretinal adhesions may increase the chances for retinal tears or detachments associated with the procedure. Secondly, the use of antiangiogenic drugs among younger patients, many of them on fertile age, increases the concern on teratogenic effects. On the other hand, the advantages of this therapy compared with intravitreous triamcinolone associated with PDT are a lower risk of cataracts and glaucoma, as well as less atrophic changes on the macular RPE.
Intravitreous bevacizumab seems to be a useful procedure to treat CNV associated with high myopia, as a first line therapy and after unsuccessful previous PDT. Special care should be taken with highly myopic patients with peripheral retinal degenerations predisposing to retinal tears and detachments, as well as with fertile patients.
Randomized clinical trials comparing this therapy with PDT and longer follow-up studies are needed to evaluate the real efficacy of this therapy and the safest injection regime.
